Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.011 Å; disorder in main residue; R factor = 0.068; wR factor = 0.217; data-to-parameter ratio = 22.8.
In the title salt, C 15 H 16 NO 4 +.
Br 3
À , classical intramolecular O-HÁ Á ÁO hydrogen bonds are found, which results in the coplanarity of the ester substituents with the quinolinium residue [C-C-C-O torsion angle = 1.0 (10) ]. The bromine anions are placed on both sides of heterocyclic cation and form BrÁ Á ÁN contacts of 3.674 (9) and 3.860 (9) Å , which confirms the location of positive charge on the N atom. Nonclassical intermolecular C-HÁ Á ÁBr interactions stabilize the three-dimensional crystal structure. Moreover, anionÁ Á Á interactions are noted [BrÁ Á Áring centroid range = 3.367 (9)-3.697 (9) Å ]. The partly saturated heterocycle is disordered over two sofa conformations with occupancies in the ratio 0.56 (2):0.44 (2).
Related literature
For general background, see: Ukrainets et al. (2004 Ukrainets et al. ( , 2007 . Table 1 Hydrogen-bond geometry (Å , ). 
Chernenok Comment
Bromination of alkyl 1-R-4-hydroxy-2-oxo-1,2-dihydroquinoline-3-carboxylates (R = H, alkyl, phenyl) by molecular bromine in the environment of acetic acid can pass on two directions (Ukrainets et al., 2004 (Ukrainets et al., , 2007 . However, the reaction of ethyl 7-hydroxy-5-oxo-2,3-dihydro-1H,5H-pyrido[3,2,1-ij]quinoline-6-carboxylate with bromine results in the 6-ethyloxycarbonyl-5,7-dihydroxy-2,3-dihydro-1H-pyrido[3,2,1-ij]quinolinium tribromide, I. The partly saturated heterocycle is disordered over two sofa conformations (A and B) with population in the ratio 0.56 (2)/0.44 (2). The deviations of the C11 atom from main plane C1/C2/N1/C10/C12 are -0.57 (1) and 0.59 (1) Å for conformers A and B, respectively. The ester substituent is coplanar to the planar fragment of tricycle (C9-C8-C13-O3 torsion angle is 1.0 (10)°) owing to the formation of the strong intramolecular hydrogen bonds O1-H1···O3 and O2 -H2···O4 (Table 1 ). The formation of hydrogen bonds causes the elongation of the C13═O3 (1.243 (10) Å) and C7═C8
(1.376 (9) Å) bonds (the mean values are 1.210 (1) Å and 1.326 (1) Å, respectively) and the shortening of the C9-O1
(1.307 (8) Å), C7-O2 (1.299 (8) Å) bonds (the mean value is 1.333 (1) Å). The methylene atom from ethyl group of the substituent has ap-orientation relative to the C8-C13 bond and is turned relative to the C13-O4 bond (the C14-O4-C13-C8 and C13-O4-C14-C15 torsion angles are 175.7 (6)° and -155.4 (8)°, respectively).
Experimental
A solution of anhydrous bromine (0.52 ml, 0.01 mol) in anhydrous acetic acid (5 ml) was added with vigorous stirring to a solution of the ethyl 7-hydroxy-5-oxo-2,3-dihydro-1H,5H-pyrido[3,2,1-ij]quinoline-6-carboxylate (2.73 g, 0.01 mol) in anhydrous acetic acid (20 ml). A light-yellow precipitate was formed immediately. The crystals of I were filtered off, washed with acetic acid and dried to give the product (2.26 g, 44%); m.p. 360-362 K.
Refinement
The restrictions on the bond length of the ethyl group of the ester substituent and bond lengths in disordered fragment (1.54 Å) were applied. All H atoms were located from electron-density difference maps and were refined in the ridingmotion approximation with U iso (H) constrained to be 1.5 times U eq of the carrier atom for the methyl and hydroxyl groups and 1.2 times U eq of the carrier atom for the other atoms. ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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